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1, Introduction 

To date, NASA has conducted seven Atmospheric Variability 
Experiments (AVE) , two Atmospheric Variability and Severe Storms 
Experiments (AVSSE) , and participated in six Atmospheiic Variability 
Experiment - Severe Environmental S-orms and Mesoscale Experiments 
(AVE -SESAME ) . The dates, observation times, and data reports for each 
of these experiments for wliich data have been processed are listed in 
Table 1. This report contains data and information about the first 
AVE -SESAME experiment. 

The AVE experiments were conducted primarily for the purpose of 
studying atmospheric variability with emphasis on spatial and temporal 
changes in atmospheric structure that can be detected from soundings 
taken at 3-h intervals but not seen in soundings taken at 12-h intervals. 
The objective of the AVSSE experiments was to study atmospheric structure 
and variability associated witli severe storms combining both, rawinsonde 
and aircraft data to provide information on near-s ^rm environments. From 


^Research Assistant 

^Assistant Professor of Meteorology, St. Louis University 
Chief, Environmental Applications Branch, Space Sciences Division, 
NASA/MSFC 
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these experiments previous studies have indicated that significant 
variability and changes in atmospheric structure occur within 12-hr 
periods especially near convective systems (Scoggins ^ # (1973); 

Overall and Scoggins, (1975); Wilson and Scoggins, (1976); McCown and 
Scoggins, (1977); Scott and Scoggins, (1977); Wilson (1976); Fuelberg 
(1977); Read and Scoggins, (1977); Fuelberg and Scoggins, (1978); and 
Dupuis and Scoggins, (1979)), These analyses have revealed much concern- 
ing severe thunderstorms, but knowledge concerning detailed interactions 
of convective storms and the ambient atmosphere on a mesoscale are incom- 
plete. AVE -SESAME I, the first in a series of experiments conducted 
during the Spring of 1979, was designed for this purpose as well as 
fulfilling AVE and AVSSE objectives. 

This report is primarily a data document containing rawinsonde data 
taken at both National Weatlier Service and special stations during AVE- 
SESAME I. The data reduction computer program, description of the data 
processing method, and the error analysis have been presented by 
Fuelberg (1974) . Error estimates from Fuelberg*s report are presented 
in Section IV. A description of tlie synoptic conditions, observed 
weather, selected satellite photographs, and summaries of severe and 
unusual weather events compiled from teletype reports will be presented 
in a separate report currently under preparation. 

2 . The AVE -SESAME I Experiment 

Twenty-three National Weather Service rawinsonde stations and nine- 
teen spe." al rawinsonde stations participated in the AVE-SESAME I 
experiment. A list of these stations is presented in Table 2, and their 
locations are given in Fig. 1, Soundings were taken at nine times: 

April 10, 1979 at 1200, 1500, 1800, and 2100 GMT, and April 11, 1979 at 
0000, 0300, 0600, 0900, and 1200 GMT. 

^ • ^^scussion of Basic Data 

3.1 Collection of Data . Raw data from each rawinsonde station were 
collected by tl\e National Severe Storms Laboratory (NSSL) , Norman, Oklahoma, 
and forvarded to the Atmospheric Sciences Division, NASA Marshall Space 



Table 2. Rawinsonde stations participating in AVE-SESAME I experiment 


Station Number 


Location 


NWS Stations 


229 

(CKL) 

Centerville, Al. 

232 

(BVE) 

boothville, La. 

235 

(JAN) 

Jackson, Ms. 

240 

(LCH) 

Lake Charles , La . 

247 

(GGG) 

Longview, Tx. 

255 

(VCT) 

Victoria, Tx. 

259 

(SEP) 

Stephenville , Tx. 

261 

(DRT) 

Del Rio, Tx. 

265 

(MAF) 

Midland, Tx. 

270 

(ELP) 

El Paso, Tx. 

327 

(BNA) 

Nashville, Tn. 

340 

(LIT) 

Little Rock, Ar. 

349 

(UMN) 

Monett, Mo. 

354 

(OCK) 

Oklahoma City, Ok. 

363 

(AMA) 

Amarillo, Tx. 

365 

(ABQ) 

Albuquerque, Nm. 

433 

(SLO) 

Salem, II. 

451 

(DDC) 

Dodge City, Ks. 

456 

(TOP) 

Topeka, Ks. 

469 

(DEN) 

Denver, Co. 

532 

(PIA) 

Peoria, 11. 

553 

(OMA) 

Omaha , Ne . 

562 

(LBF) 

North Platte, Ne. 


Special Stations 


001 

(ABI) 

Abilene, Tx. 

002 

(BVO) 

Bartlesville, Ok 

003 

(COU) 

Columbia, Mo. 

004 

(CDS) 

Childress, Tx. 

005 

(CLL) 

College Station, 

006 

(CNK) 

Concordia, Ks. 

007 

(DUA) 

Durant, Ok. 

008 

(FSM) 

Fort Smith, Ar. 

009 

(GAG) 

Gage , Ok . 

010 

(GLD) 

Goodland, Ks. 

Oil 

(ICT) 

Wichita, Ks. 

012 

(JCT) 

Junction, Tx. 

013 

(MLU) 

Monroe, La. 

014 

(MRF) 

Marfa, Tx. 

015 

(MTX) 

Morton, Tx. 

016 

(OTM) 

Ottumwa, la. 

017 

(POF) 

Poplar Bluff, Mo 

018 

(RTN) 

Raton, Nm. 

019 

(UOX) 

Oxford, Ms. 
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Fig. 1 


Location of rawlnsonde stations participating In the 
AVE-SESAME I experiment. 



Flight Center (MSFC) , Alabama, These data were sent to St, Louis 
University for initial processing , rhen to Texas A&M University where 
complete soundings were computed using the university's Amdahl 406V/6 
computer. 

3 • 2 Methods of Processing . The procedure used to confute 
sovindings is that used on previous AVE's and is described by Fuelberg 
(1974) and Fuelberg and Turner (1975) . All keypunched data were 
checked for errors by calculating centered differences on the input 
data. Additional checks include first differences of calculated 
temperatures and dew point temperatures^ plotting of constcc^t pressure 
charts for 850, 500, and 200 mb for all release times, and ulme cross 
sections for each station. Suspected errors were checked with the 
original strip chart information and appropriate corrections made. 

The final data set of the AVE-SESAME I experiment consists of 
data computed at each pressure contact and at 25-mb intervals. 
Thermodynamic quantities were computed at each pressure contact, 
while the winds were computed from the available 30- or 60-s interval 
angle data by means of centered finite differences and subsequently 
interpolated for each contact or 25-mb level. 

It is important to note three procedures employed in the processing 
of these data. They are: (1) Humidity values, including dew-point 

temperatures, are computed at temperatures only abovu -40®C; at tempera- 
tures below -40^C, humidity values are missing and indicated by a field 
of nines (i.e., 99.9). Moisture values are computed down to a relative 
humidity of 1%. If the value falls below 1%, it is set equal to 1% and 
used in the computation of other moisture variables. (2) Winds based 
on low elevations are denoted by asterisks (one asterisk denotes angles 
less than 10° but greater than 6°, while two asterisks denote 2Uigles 
le^iS than 6°). Caution must be exercised in the use of data at low 
elevation angles since it is subject to rather large RMS errors. 

(3) Wind direction and speed are determined by interpolating the 25-mb 
values of the u- and v-components. 
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4, Discussion of Sounding Data 

Accuracy Estimates, Estimates of the RMS errors in the 
thermodynamic quantities of the AVE-SESAME I data are the same as 
those for all AVE experiments and are given by Fuelberg (1974) • These 
estimates are presented in Table 3. 


Table 3. Estimates of the RMS errors in thermodynamic quantities of 
AVE -SESAME I. 



Parsuneter 

Approximate RMS Error 


Temperature 

0.5“C (Fuelberg 's value is 

1®C) 

Pressure 

1.3 mb from surface to 400 mb; 
1.1 mb between 400 and 100 mb; 
0.7 mb between 100 and 10 nb. 

Humidity 

10 percent 


Pressure Altitude 

10 gpm at 500 mb; 
20 gpm at 300 mb; 
50 gpm at 50 mb. 



The RMS errors for wind speed and direction are difficult to 
describe since they are a function of tracking geometry and other factors. 
Maximum RMS errors for winds (speed and direction) computed at 30-s 
intervals (based on the worst geometric tracking configuration) for 10 
and 40 deg elevation angles are presented in Table 4. The accuracy of 
the wind data at pressure contacts and at 25-mb intervals is greater 
than that stated for the 30-s winds because ol the added smoothing and 
interpolation performed. In addition, errors cited for the 30-s winds 
were maxima for the stated conditions. 

Tabulated Data . An example of AVE-SESAME I contact data is 
given in Table 5, with an explanation of the column headings in Table 6. 

A listing of those soundings that were missing or terminated before 
completion is given in Table 7 along with the reason for early termination. 



Table 4, Estimates of RMS errors in AVE-SESAME I wind data. 



RMS errors (m 

s ^) in speed 

RMS errors (deg) in direct! or 

Pressure 

10 deg el. 

40 deg el. 

10 deg el. 40 deg el. 

700 

2.5 

0.5 

9.5 1.3 

500 

4.5 

0.8 

13.4 1.8 

300 

7.8 

1.0 

18.0 2.5 


In Table 5, the first line of data for the time of 0.0 minutes is surface 
data. A series of nines is used to indicate missing data. Ine three 
numbers in the upper right-hand comer are the number of pressure levels 
computed, the minimxim pressure obtained (mb), and an angle identifier 
with the value 0 for 30-cj aingle input and 1 for 1-min angle input. The 
contact data are available in paper form or on magnetic tape from the 
Space Sciences Laboratory, Atmospheric Sciences Division (ES84) , George 
C. Marshall Space Flight Center, Alabama 35812. The 25-mb data also 
are available on magnetic tape from the same source. 

The contact data interpolated for 25-mb intervals are presented in 
Appendix I. The column headings are identical to those used for the 
contact data and are described in Table 6. The soundings are arramged 
by station mamber and appear in ascending order by time for each station. 
The first line of each sounding is surface data which is ^")llowed by 
data from 1000 to 25 millibars (or to termination) successively. In 
cases where the surface pressure is less than the given 25-mb pressure 
value, missing data (nines) are indicated for each quantity. This is 
also done when the sounding terminated before the 25-mb level was reached. 

Soundings of Questionable Validity 

Sounding data collected during the AVE-SESAME I experiment were 
general?/ found to be of remarkable quality following processing and 
rigorous error checking. Nevertheless, some discrepancies were observed 
in some of the soiuidings which may have resulted from errors that have 
not been determined. In each case these discrepamcies were observed in 



Table 5 . Exanple of contact sounding data 


9 


e 

N 0 

e f 

- m 


< 0 

i»> 

# «r 



« 

ni <v 

« 




K 

ul 

e iM 

n « 


o r 

• • 

• • 


Z K 

o o 

w O 


* 






z > 

•t 


• ••••••••••••«««*«t*«t***««******««««****«*«« 


O 0 

•i 

K tf 

w 




»o«>inoeec9-oif^<^ — 




o 

w 


**N«viAr«/)d«oooNnin«oc> on« — — 

r*0*0‘<>O«-»oor>or*OO*^O'^OOOO--— •.«•«• 

NN^M<^N^r>nF)-»r>n'n^n'nn^^»»)nn^n>o<n<*>lnn•>nr^^>nr»rtnl»^r>^n^^K1f^*1rt 


# « N 

« 

o ^ 

M 


»- O 


® U 

t <i» 

o c» 


^0-nnooN7rK«f.Qe-*No«« 

«ooorji^ 

^ l>4 N N «M f4 ' 


l9®«Nne'ntf)**0OO»>«Q®««n®lOQ«^0 

I4»« ••••••!• •••••f««*t*4* 

Oi5 •r«aJ«5»<J‘C c>oOO«o — « — ••«nnm 
io.-»OOOOi''io *•*•-•••«•••••»•— «••»••••*• 

>nr>-ifnnnri->«n-in'*i«->‘nn«r(r-on^nn 


'^*»nn###*»w«»noCo*-f-N»vrj»»fnr, nwM-*oooooo**Mr»##C> 
I T i t I I I I I I I I I I I I I I i t I I t t I 




(1 U 

0 


0 

0 


9 

0 

0 

« 

Pk 

♦ 

■f 


O 

0 


0 

C 


o 

0 

0 

T A 

0 

» 



0 

o 

0 


0 

N 

0 

0 


0 

»y 

0 

0 

• 



K 

0 4 

0 

t 1.1 

• 

• 

• 

• 

• 


• 

• 

« 

• 

0 

• 

• 

• 

• 

• 


• 

• 

• 

• 

• 

• • 

• 

• 

• 


• 

• 


• 



• 

• 

« 


• 

• 

« 

• 

• 

• 


N « 


C 0 

n 

O 

> 


r> 

O 

« 

0 

A 

0 

O 

c 

0 

0 

• 

0 

• 

« 

0 

o 

o 

o 

- n 

0 

0 

0 

0 

♦ 

0 

0 

0 

0 

0 

0 

0 

« 

0 

K 

0 

0 


0 

0 

A 



u \ 

1 


1 

1 

t 







































#•« 

S 

#* 

z 


1 











































4 


3 














































.i 

S. 


^ > 
p <I 
»> U3 
0 ^ 
Z 
kf 


o 

f 2 

< •• 


O O 

^ ui 

A t 




• «•«••••*••••••• •••••••• •••••• 

p.<««8O«-*OAi>C0«peOC«Mn«000«« 


Kr4K(>l««K8‘f<40«*M8< 


• »^^0«PO«0n«^0A««M#-rO«»«NO#<rK8O^O0^««PP^O< 


O0^K««<nK-iir4ON 


#«-A*n8A^>*f^r«»p«®'crfesjKKK^>.K»>“Ci^O0r. 0«» 


4 U 

• O 

4l o 
3 




iPO-#CP«-00« 80N-#f-.e 


nftry^M<v0rNn««A^ »^AK8PApoo»«0j>r>.. — -•-'jAn — n^no d®K«0 
t ( I i I I « I I I I t I I I I I I i « I I ( I i I I t I I « I t I I 


Hi 


AKOr 8A-K > 

• ••••••••■••• 

««C'0O0OONnfw>nr4 


Ap#*>»pP*0 — 


t • • • 


--------- III 


• 0 0 K « 
I I I t I 


POOOOoOOPOOOOAOAOOOOOeOOOQOOOOOOOnOOOPAOOOOOU 

I ••••••••••••••••••••••••••*•••»••••••••••«••• 

IS oo«c«^Pk*^Kfc.^»-r»* — 


§1 










• • • • 


«■ M ri # # /) t> If * o — f. T 1* ^ V *• in t o n > •y '•» « '( c N •> 'j — fvi n ^ 4i •- » 


f4 e O O A O A 
• •*•••* 

4 i K V r O « ri 


AnOOOOOOOOOOOOpAOAOOOOAOACiAAOOOAAOOOOAO 
* ••••••«• ••• ••• ••«'•• •• ••*•••«•••• 

r4n«inO*kt1i*ri^(g^« n^r. «»»0 — * 4irO**»N»»''^.A®Kei0O 

-I ^ ^ ^ ^ 1^ -.4 4 M ”» **t rt n i -I r> n Of '’I « • « ^ « « « • « « ct 


^i 

- s 


o«fh«««c<‘<i0'><N(Po«®N0rA»»«"0 7 — cipnk»fi0Op 

• ••••••••••••••••••••••••••••••‘••••■••••a*** 




• fiT SPEED MckNS ELEVATtes AN:»l£ B£r«EEN 6 AN9 lO 3ZQ 

• BT TEMP PEASS TE34r'EliAruAC DP r I ME HAt'E «« INTERPOL.A 

• • ET SPEED WCA^^iS ECEVA7IUM A^«#Lt LESS DEG 


10 


h 

« 


• ••••••••••••••••*••••••••••••••••••#•••*•««• 

B«»pp--«P»# *^/'P^pPp 


r 




np«k.ppppM««p-<«i.««««»^n-o«-fwf4MnB«PB<A*''r»«PP^»<>cr>pp 

ppppAl# •»'>P 

p p P P P C- > P 


in 




1f^npppppp( 


«*f^MMp««M«>MMpooopeopopoooePooe^joppoppppp(«»^pPo»p 

PPPP>PC C^PPPP 


§“ 

*U 


ppKM«-^Pt»cpn<»NPiKAp«ppppK«.ppp«>^>oo««ppppo. ppppppp 

fhPKS*^pnPO(^««p<»««*«i«**AiNr4f4N*'(n'nnp/>B«pppp>pppppppp 

«••M••«••/V4nl•*'•*•••VMMA*AIMl^N4VfV<^4(^JN^N«MN^<<VNPp.-»P9pPpPPPP 

•i«n««^f»rtnr)nfinn'*)rt«nrtrtnnf>'^*>«nn*nrtr»rt'nr»B6«^PPPPPPPPP 


I* 


^««iMptfipnp««pf)'nMppnM**o«Nn»>*<y#4v-*ppoN«in^p^N<}«pi«pN 

NMn««Mifi*‘'pp^*^pppp « «PPPPP« ^r^^Bppop 


s? 

"Ji 

4 

id 

Vi 

p w 
p p 

8 


> 


& u 


s 

SS 

« M 


OnPn^PKmP««P«P 

— •Nnpp««nr»nN*>*'POoo 




3 8 

iU P 


S 8 

o 


a u 

Q 


i;; 


»PPM«*Hn'4>0^«P^pPp^N«4OpPppP«Kp«»P^O<0«»>fSlin«^NP< 

-4»4>BPp4^p«<n«Pc»«>inn««<ri«PO«*p<o«ftn««NMn4(n#4pspp'«t. 

rPlP«iOM««>P«*if>PP#PPP«*«lP«NP««P«««PPP«P«»OiO«P**IPP«4P< 




• • • • 




PAPPPB^ pf«/n»>4«ppppf«pp«-n^««'^fv^«pp BPVPPPBP 


n^p*w«p««»p«»PPP«>«ooNn4»nPBa«n'n(^o«ppP»^pp< 


' o « P P «• B ^ 


« 0P<»(A*»pPP 4Pin<>««^o«««p.«<V'npNpop«>. 
rt fT iC 0 ^0 r 9P>04PO«^«PP4«OO4ftfpPO«p< 
NPfVN‘V>yN‘^f4NNr4<^<WNNlMM^I^«^r4M(VfVNNNMN<4«WMNIV<VN< 

Mp^PPeP«PP«OpPPn«^*M4P**#P4«P«^)P«)«0PPPPPi 


n n n f> « P p 
) P « p « « P P 

I IM N N M <« M 


9 p p p p » p 


Pp«iOP-»>>'x---«<--#iftnp**iwepppp4i-.#^**fyppPPpppppppp 

••^‘^^‘^M--<*<>»'^4f-10n'n*^4«‘#4«4#P#4f####PPPPPPPPi>PPP 
i I f I I I I I I I i < I I I t I I t t ( I I I I I I t i t I f t 


pp<yp«vppn^«»'»»>4ppp«A^ppp<*»p«pPOPPp,^(Vppi)iAPppp»pppM 
P9^.*«V'««A0P^' 0‘«)»P>«Mn44 /t Ot>PO<«^4 44 APPPO<«M«n4VfAPpPPni 

I ( I I I I I I I I I I t I I I i I I I « I t I I I I (. I I I « I I I I I t I I I i 


O 

m 

p 
s9 2 

iti 

a 

u 

o P p 
•• S U 

l 2 - 

s 

P a « 

Z W p 
4l > 

W < P 
■ Z M 

P u 
J 

P *d 

^85 


• 








































_ w 

Z 

*d 



• o 

o 

o o 

o 

«* 

O 0 

O 

o o 

O 

o 

o 

O 

P 

P 

o 

o 

o 

o 

O 

O 

o o 

o 

O 

O 

o 

o 

o 

o o 

P 

o 

o 

O 

o o 

0 

9 e 

O 

o 

ii 

Q 




• • 


• • 

• 

• 

• • 

« 

• • 

• 

» 

• 

• 

• 

• 

• 

• 

c 

« 

• 

• 

• • 

• 

• 

« 

• 

• 

t 

• « 

• 



• 


• 

• • 

• 

• 


S{ 

Id P 


« 

• o 

•P 


A P 

> 

N 4 

0 

a 


lA 

« 

0 

*4 

4 

K 

o 

n 

4 

0 *v 

p 

0 

00 

p 

0 

0 

0 O 

4 



4 

O 4 

0 

p N 

P 

0 

•m 0 

0 

9 

u 

g 

p « 

■n 

N 


« 

* u 

#» 

i 

p 

4 

4 

•A 

(V 



9 

0 

9 

»» 

K 

0 0 

p 

4 

4 

■A 

0 

0 



> 

> 

0 

• 0 

0 

4 P 

P 

4 

4* 4 

4 

c 

t 


A P 

p 

P A 

p 

P 

• « 

4 

t 4 

4 

4 

• 

4 

4 

4 

4 

4 

■» 

' 

•1 

n 

m «n 

0 


f»> 


P| 

|i» 

•1 0 

-1 

“I 

0 

<V 

0 0 

*v 

N P 

P 

P 

4 1 
0 W 

> 

W 

*1 








































41 ft 

W S 

ai 

w 

s 

p 


ftf • 

p 

p e 

• 

P 

9 o 

4 

<• 4 

IV 



a 

► 

4 

O 

IV 

- 

K 

o 

0 

0 0 

to 


4 


0 

O 

0 0 

O 

K 

p 

P 

O 0 

4 

P 0 

e p 


2 

u 

O 

/ 

f 

a *w 

« 

N * 

N 


4 P 


- » 

9 

o 


IV 

IV 


P 

p 

p 

A 

P 

•k 

M D* 

p 

p 


J 

K 

P 

4 P 

0 

A 

p 

0 

- 4 


P 0 

p 

aa 

Z P 

4 


p 

Ml a 

1^ 

p U 

a 

C 

P '1 

./V 

0 « 


p 

4 

o 

<v 

4 

If 


n 

0 

9 

rv 

0 0 

-1 

P 


4 

V 


4 K 

e 

4 

p 


4 0 

P 

l» IV 

p 


4 Z 

U 


df 


7 6 


n 4 

p 


0 / 



4 

p 

(, 

» 

> 

9 



t 

P 

4 

« 

0 O 

1* 

PI 


4 

N 

P 

O ** 


« 

-i") 

>» 

9 O 


P 4 

A 

K 

Oi 4 

ft 


f 


« P 

p 

P P 

p 

P 

a p 

P 

« < 

0 

p 

4 

p 

4 

K 

IN' 

K 

»• 

P 

K 

K 

^ 0 

0 

0 

0 0 

0 0 

0 0 0 

a 

0 

0 0 O 

o 

O Q O O 

9 V# 








































«i 

m 

S 

o 









































O 

VI 

in 








































P ft 

III 








































w ft 

ft 


P 


• e 

o 

o o 

o 

o 

P o 

O 

9 O 

o 

9 

9 

p 

P 

0 

P 


o 

e 

O 

O 

0 0 

P 

O 

o o o o 

O O O 

o 

o 

O 

o o 

9 

P o 

O 

0 

ft W 

p 

0) 

u 


• • 

• 

« • 

• 

• 

• • 

• 

• • 

• 

• 

• 

• 


« 

• 

• 

• 

• 

t 

• 

• • 

• 

• 

• 

• 

« 

• 

• • 



• 

• 

# • 

• 

• • 

• 

• 

P •« 


H 

P 


p p 


d p 

4 

p 

a 9 

o 

— N 

n 

• 

P 

0 

»• 

« 


O 


i-i 

P 

4 

P <4 


0 

4 

o 

00 

0 

0 4 

P 

4 

l» 

« 

0 O 

•• 

P P 

# 

P 


> 

f\ 

z 


p p 

•I 

p p 

P 

p 

p •> 

p 

0 V 

P 

P 

P 

4 

« 

4 

4 

!«. 

K 


N 

P 

P IW 

p 

K 


0 0 

4 

U 0 

0 

4 

0 

0 

V 0 0 

0 0 0 

0 

0 4 

0 


w 






































C 0 

• 









































• • 

• 




• ^ 

p 

>• p 

P 

p 

P M 

p 

O 4 

P 

4 

4 


« 


0 

o 

4 

» 

4 

0 

P 9 

IV ► 

IV 

K 

0 0 

« o 

V> 

0 

4 

0 4 0 

4 0 P 

0 




HI 

g 

• • 

• 

• • 

• 

• 

• • 

• 

• • 

• 

• 

• 

« 


• 

« 


• 

• 

• 


• • 

• 

• 

• 

• 


• 

C ♦ 


• 

• 

• 

• • 


• • 

• 

• 




V 


p • 

m 

« p 

9 

Cl 

A •• 



IV 

n 


4 

4 

P 

P 

« 

0 

4 

P 


0 « 

4 

» 

u 

O 


40 

0 0 

P 

P 

P 

4 

4 P P 0 0 

P 

P 





z 


m 

•>• •« 


p 

M *•* 

*y 

•4 ** 

IV 

-V 

M 



•V 

»V 

M 

•V 

IJ 

A* 

N 

W IV 

II N 

« n « »v 

0 P P 

0 

P 

P 

P 1. 

P P P P 

P 




f 

♦ 

b 

I 



station no* 229 
CCNTS«VILL£* ALAOAMA 


11 


>'a'W®n)®u<o®a<<«QBCC 9 <r •£i'®cC;iS?jd(r<& 4 L c^^T)cv 4 ua^® 

• ••••■•••••••••a** 

• *•* •*••#■«•■•**«•••*•*****• •••“•••••••••••* 

»aO^»C ^^ 0 •C^C^^» 0 ‘k^C* 0 ^OJ> 0 '^ .. frOCI* 5 ‘»ft>r‘ni^C' 0 >O><?'‘.''«.*U‘^? 0 ‘OC* 9‘99 

9 ® 0 ‘(J‘C* 0 ‘ 00 ‘ 90 ‘ 0 »a‘» 9 C' 0 ‘(^ 09 ‘>> 90 ‘^^ 0 *i^O><^»^<>^^^ 9 ' 0 ‘ 9 ® 0 ® 0*(^9 

Co f>» 0 ‘ 0 ‘»O>O'CO(>COCC»O' 4 ,'CCCf*C?<*'C‘CC Cf'C'^C >COe'.’* 0 'CC 0 'CC 

CCCCCCCC C COCCCCOCCCO C^COCCJ CCOO‘» ''<>CCCCC 


CCCCCCCCCCCCCCCCCCCCCCCCCO.'Ct^ 


o*C;^ 0 ‘CCC 0 C 




KO‘ 0 NO®KCiT®N^^«N<>J‘ 0 -#nC-'<‘on«fw« 


ooNn^*»tofl*^c — — — <r«rjoKO* «oo^«p« 

•'■tf^'''CT 30 iCCo 30 o» -*M»^r. n* 

»^n^nnn'nfnnnnni^«i^r»n»»»innnnfO'^>n'o*^'niori*j»*»n»n^^#^* 

KO**— «®«OO*C^N##^#^-COwi, 0 N’'N'?'raOHOi 0 #M'>P»N®«'ft» 0 *C®®N 

I i I I I I I t t t I I t I I 




it«>.N®tnON'^iOCC#C«N 




-*»— ®<-*TN>N-#0 — N®#®®/»<OKO'^N»n.'»MN>-OKX<y-NnOfnO‘On'C® 

• •••*t*k***i*«a*******«** «••• •••••• 

K«-«-*o> - n<jXo''4ffKn 0'0N^c®fno#c* «»nN oo^ - 


• •• •• »•*••*•••••••••• 

oo®oo®o^ Ov)Oo<*®ooco®oo nfVK i)'>®rNN<ot*ic^ 

NCV*NNNNNrdPICMM'y‘\<nj''i'MM<MNNN<>iNNNN'‘JNPJ'>JN»MftlNM<VfgNN{M<MNftlNN 

CCCCCCCO'OCCOCO'CO'CCCCCO'CCCC'CO'CCCCCOCCCCCCCCCCC 

• • ••■ ••• •«•• •••• • •• ••• ■• * •• •• •••^•••J******** 

t>J''.>>0‘‘J'>‘>C>>k>CC>C^(>J*C3»»>>J‘>CC>(>;»CC>CCC>CC0>CC{>>C 

♦ — o^i»nn o*no OiA o«* — ♦'*>o®*cw'» (?*•'> 

• •••••■• •■•••«•••*•••■■•••* •■••••••••••*••••• 

n a>ooo-*--.N-^-<C!>*co-.‘gfMN*inin^*n 0 ' 0 />'nknf-f;-‘ 0 N 0 0 ® 0 ® 

®^uipn.p.'»/)o:/0-4)ooo®o®/>tnt.io30jo0i:oojooooooooofloo«p 

I I I t I I I I I I I « I I I I I > > t I I I t 1 I I * > I t I I ' < ' ' * ‘ < I I I ‘ 

00000003c»000000000000000e*0000000000000000000c 

• •••*«•• *•••• •••••••••••• •• •• .*•••••••••*•••• 


U* !7> U» o O O o o O ?» O ^ >1 'I <V '4 '•» f** ’I r) •! n •'• ••» t 




/* 


• OY SPtEC means ELeVATION ANCLL tlLTOUbN 6 ANO tO OCG 

• SY TEMP WEANS TEMPEPATU»E OP T I H£ HAVE BEEN I NTERP01.ATE0 
•• UV SPEED MEANS ELEVATION ANU.E LESS THAN 6 OEG 



12 



• «^» •••«••■•••••••••« 




St 




••••*•«•••••••••«••• 

«i 


• ••••«*••••••••••••• 

► O -•'►♦n#'Mo-iN*>.‘j‘CO<»-.ooo‘<* 

4 «««ww«iP<n<o<nv*>otftM««o«»^K 


4U 

8 Ml •*••••*•••*•••»•«••• 

O^ o-*^#»MO*'>«*-«*oco<n-«»noo> 

UV llll itil ( I|I9> 

> 


f 



4 O 
8 ^ 

O Mt 






S^ 

Ml O 
4 X 

M « 


4 O 
M a 


o 




• ••••*••%••« •••«••«• 


4Nii4«aA(> 

• ••••••••«*••«••••«• 

OK<>-irw> J«^e•0M}4<^^•0> 


4^ •«••••••••*••••••••• 




t I I I I F I I « I t i ( < I I I t t I 


« 

*tJ 

S 

c 

:d 

§ 

o 


r-l 

I 


ooo«»oc»ooooonooooooo<» 

Ml ••••>••»•••«•••••••• 

HIS ipn»*4»0">0t^i> 

4 


h 

t 


• ••••••••*•««••••••» 

•»— «VJ -t 


^ pOOOOeOQOOOOUOOOOOoO 

^ •••••••«•«•••••••••• 

^ «ivrt««>pKpi»o^.M<n«4tiiK«i>o 

£ 4 p t « # « « « « «• VI Ml «» Ml .<> «• '1 o 


*S 




MIVKVIiKCl-^t A •(*>•« I* 


13 


Table 6. Explanaticsi of column headings of tabulated sounding data for 
the AVE-SESAME I experiment. 


TIME (MIN) 
CNTCT 

HEIGHT (GPM) 

PRES (MB) 
TEMP (DG C) 


DEW PT (DG C) 
DIR (DG) 

SPEED (M/SEC) 


U CCMP (M/SBC) 

V COMP (M/SEC) 

POT T (DG K) 

E POT T (DG K) 


Time after balloon release. 

Contact number. 

Height of corresponding pressure surface in 
geopotential meters. 

Pressure in millibars. 

Ambient temperature in degrees Celsius. 

NOTE: An asterisk indicates that time from 

release suid/or temperature were linearly 
interpolated. 

Dew-point temperature in degrees Celsius. 

Wind direction measured clockwise from true 
north and is the direction from which the wind 
is blowing. 

Scalar wind speed in meters per second. 

NOTE: An asterisk indicates tliat wind quanti- 

ties are based on am elevation arngle that is 
between 10® and 6®. A double asterisk indi- 
cates that the elevation angle is less than 6®. 

The E-W wind component, positive toward the 
east euid negative toward the west. 

The N-S wind component, positive toward the 
north and negative toward the south. 

Potential temperature in degrees Kelvin. 

Equivalent potential temperature in degrees 
Kelvin. 


MX RTO (GM/KG) 
RH (PCT) 

RANGE (KM) 


Mixing ratio in grams per kilogram. 

Relative humidity in percent. 

Distance balloon is from release point along a 
radius vector. 


AZ (DG) 


Direction toward balloon measured clockwise 
from true north. 
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Table 7. Soundings missing or terminated before completion (100 mb) . 



Station 

Date/GMT 

Reason 

Last 

Pressure 
Coded (nib) 


Abilene, Tx. (001) 

4/10: 15 

Fading signal. 

110 


4/10; 18 

Sounding terminated 
early by operator. 

117 


4/10: 21 

Fading signal. 

511 


4/11: 03 
4/11: 06 

Lost signal. 

5 min. of data; no 
2nd release. 

159 


4/11: 09 

Fading signal. 

126 


4/11; 12 

Fading signal. 

204 

Bartlesville, Ok. (002) 

4/10: 15 

Balloon burst. 

160 


4/10: 21 

Balloon burst. 

513 


4/11: 03 
4/11: 09 

4/11: 12 

Lost signal. 

Sounding not launched 
because of TRW+. 

Site closed down early. 

345 

Columbia, Mo. (003) 

4/10: 12 

Lost signal. 

225 


4/10; 15 

Contact arm touched 
shorting wire too soon. 

109 


4/lC: 21 
4/11; 09 

Contact arm touched 
shorting wire too soon. 
Unable to release be- 
cause of high surface 
winds . 

141 

Childress, Tx. (004) 

4/10 r 18 

Transmitter failure. 

501 


4/10; 21 

Critical angle. 

177 


4/11: 00 

Critical angle. 

286 


4/11: 03 

Critical cingle. 

315 


4/11: 06 

Critical angle. 

291 


4/11: 09 

Critical angle. 

304 

College Station, Tx. (005) 

4/10; 12 
4/10: 15 
4/10: 18 

Equipment failure. 
Equipment f ai lure . 
Equipment failure. 



4/11: 03 
4/11: 06 

Fading signal due to 
low angles. 

Equipment failure. 

147 

Concordia, Ks. (006) 

4/10; 15 

Lost signal; Possibly 
on side lobe. 

487 


4/10; 18 

Fading signal; possibly 
on side lobe. 

115 


4/10: 21 

Fading signal, pen arm 
shift. 

389 


4/11: 03 

Equipment failure. 

712 


IS 


Table 7. Continued. 



Station 

Date/GMT 

Reason 

Last 

Pressure 
Coded (mb) 



4/11; 

09 

Lost signal. 

377 


4/11; 

12 

Signal stuck on 
temperature tnce. 

112 

Durant, Ok. (007) 

4/10; 

12 

Lost signal. 

234 


4/10; 

15 

Sounding terminated 
early by operator. 

102 


4/10; 

21 

Equipment failure; 
contact bar stuck. 

120 


4/11; 

03 

Balloon burst. 

197 


4/11; 

09 

Equipment failure. 

481 


4/11; 

12 

Site closed down early. 


Fort Smith, Ar. (008) 

4/10; 

12 

Equipment failure. 



4/10; 

15 

Doubtful (eratic) data. 

630 


4/10; 

18 

Sounding terminated 
early by operator. 

155 


4/10; 

21 

Fading signal. 

161 


4/11; 

00 

Sounding terminated 
early by operator. 

105 


4/11; 

03 

Fading signal. 

111 


4/11; 

09 

Contact arm touched 
shorting wire too soon. 

106 


4/11; 

12 

Possible lightning 
strike on radiosonde. 

407 

Gage, Ok. (009) 

4/10; 

15 

Soxonding terminated 
early by operator. 

110 


4/11; 

03 

Fading signal. 

146 


4/11; 

09 

Lost signal. 

173 


4/11; 

12 

Sounding terminated 
early by operator. 

106 

Goodland, Ks. (010) 

4/10; 

15 

Sounding terminated 
early by operator. 

106 


4/11; 

00 

Sounding terminated 
early by operator. 

101 


4/11; 

03 

Sounding terminated 
early by operator. 

118 


4/11; 

12 

Sounding terminated 
early by operator. 

101 

Wichita, Ks. (011) 



All soundings missing 
because no personnel 
available. 


Junction, Tx. (012) 

4/11; 

00 

Balloon burst. 

712 


4/11; 

12 

Lost signal. 

190 



TeJale 7 . Continued 



Station 

Date/GMT 

Reason 

Last 
Pressure 
Coded (mb) 


Monroe, La. (013) 

4/11: 

00 

Fading signal* 

109 


4/11: 

03 

Lost signal. 

171 


4/11: 

06 

Coder failed to record 
last contact. 



4/11: 

12 

Coder failed to record 
last contact. 


Marfa, Tx. (014) 

4/10: 

12 

Fading signal. 

137 


4/10: 

15 

Sounding terminated 
early by operator. 

224 


4/10: 

21 

Sounding missing due to 
high surface winds (+50 
kts) . 



4/11: 

03 

Lost signal. 

146 


4/11: 

06 

Lost signal. 

145 


4/11: 

09 

Lost signal. 

138 


4/11: 

12 

Lost signal. 

171 

Morton, Tx. (015) 

4/10: 

15 

Coder failed to record 
last contact. 

102 


4/11: 

00 

Sounding missing because 
of high surface winds. 



4/11: 

09 

Sounding terminated 
early by operator. 

108 

Ottumwa, la. (016) 



All soundings missing 
because no personnel 
available. 


Poplar Bluff, Mo. (017) 



All soundings missing 
because no personnel 
available . 


Raton, N.M.(018) 

4/10: 

12 

Sounding terminated 
early by operator. 

103 


4/11: 

09 

Sounding missing due to 
high surface winds. 


Oxford, Ms. (019) 

4/10: 

12 

Fading signal. 

189 


4/10: 

15 

Fading signal. 

161 


4/10: 

18 

Fading signal. 

196 


4/10: 

21 

Sounding terminated 
because antenna was on 
a side lobe. 

608 


4/11: 

00 

Fading signal. 

327 



17 


Table 7 . Continued . 



Station 

Date/GMT 

Reason 

Last 
Pressure 
Coded (mb) 


Stephenvllle, Tx. (259) 

4/10: 

21 

Equipment failure. 

260 


4/11: 

00 

Equipment failure. 

346 


4/11: 

03 

Equipment failure* 

171 


4/11: 

06 

Equipment failure. 

398 


4/11: 

09 

Equipment failure. 

143 


4/11: 

12 

Equipment failure. 

141 

El Paso, Tx. (270) 

4/11: 

00 

Power failure. 

241 

Nashville, Tn. (327) 

4/10: 

12 

Radiosonde failure. 

362 


4/10: 

03 

Radiosonde failure . 

150 

Little Rock, AT. (340) 

4/11: 

09 

Balloon burst. 

107 

Okledioma City, Ok. (354) 

4/11: 

00 

Radiosonde failure . 

282 

Denver, Co. (469) 

4/11: 

12 

Balloon burst. 

112 

Peoria, 11. (532) 

4/11; 

03 

Radiosonde failure. 

497 

Omaha, Nb. (553) 

4/11; 

00 

Leaking balloon. 

349 



computations of geopotential height. A list of these soundings along 
with an expl£mation of the questionable data for each sounding are 
included in Table 8. These soundings interpolated for .?5-mb intervals 
are presented in Appendix II. These soundings should be carefully 
considered before use. It should be noted that calculations of wind 
velocity from soundings which contain inaccurate geopotential heights 
are subject to error (Puelberg, 1974) . All other soundings which contain 
data of high quality are presented in Appendix I. 

T^d>le 9 contains a list of soundings that experienced rather large 
variations in balloon rise rate. The identification of these soundings 
is somewhat arbitrary but based on variations in the number of pressure 
contacts per min. These soundings may have been made in or near 
thunderstorms. Caution should be exercised in their use. 

Table 8. List of soundings with questionable geopotential heights. 


Station 

Date/Time (GMT) 

Questionable Data 

Lake Charles, La. (240) 

11/0600 

Heights 35 m low at 500 rob; 55 m 
low at 200 mb; accuracy of base- 
line calibrations suspected. 

Stephenville, Tx. (260) 

11/0000 

Heights 20 m high at 850 mb; 30 
m high at 500 rob. 

Bartlesville, Ok. (002) 

10/1200 

Heights 20 ro low at 500 rob; 45 m 
low at 200 rob. 

Bartlesville, Ok. (002) 

10/1800 

Heights 15 m low at 850 ntf. 

Fort Smith, Ar. (008) 

10/2100 

Heights 20 m low at 850 rob; 22 m 
low at 500 rob, 35 m low at 200 
rob. 

Fort Smith, Ar. (008) 

11/1200 

Heights 93 m high at 500 rob; 
this sounding entered a thunder- 
storm. 

Gage, Ok. (009) 


All heights calculated at Gage, 
Oklahoma appear to contain a 
bias which results in heights 
that are too high. 
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Table 8. Continued. 



Station 

Date/Time (GMT) 

Questionable Data 


Gage, 

Ok. 

(009) 

10/1200 

Heights 20 m 

high at 

850 mb. 

Gsge, 

Ok. 

(009) 

10/1500 

Heights 23 m 
19 m high at 
at 200 mb. 

high at 
500 mb; 

850 mb; 

31 m high 

Gage, 

Ok. 

(009) 

10/1800 

Heights 12 m 
13 m high at 
at 200 mb. 

high at 
500 mb; 

850 mb; 

16 m high 

Gage, 

Ok. 

(009) 

10/2100 

Heights 22 m 
74 m high at 

high at 
200 mb. 

500 mb; 

Gage, 

Ok. 

(009) 

11/0000 

Keights 18 m 

high at 

850 mb. 

Gage , 

Ok. 

(009) 

11/0300 

Heights 18 m 
29 m high at 
at 200 mb. 

high at 
500 mb; 

850 mb; 

60 m high 

Gage, 

Ok. 

(009) 

11/0600 

Heights 14 m 
27 m high at 
at 200 mb. 

high at 
500 mb; 

850 mb; 

37 m high 

Gage, 

Ok. 

(009) 

11/0900 

Heights 9 m high at 850 mb; 

17 m high at 500 mb; 33 m high 
at 200 mb. 

Gage, 

Ok. 

(009) 

11/1200 

Heights 17 m 

high at 

500 mb. 

Goodlandi 

Ks. (010) 

10/1200 

Heights 20 m low at 500 mb; 
20 m low at 200 mb. 



Table 9. Soundings with variations in balloon 
rise rate. 


Station 


Date/GMT 


Abilene, Tx. (001) 

4/11; 

13 

Bartlesville, Ok. (002) 

4/11: 

4/11; 

03 

06 

Childress, Tx. (004) 

4/10; 

21 

Durant, Ok. (007) 

4/11: 

09 

Fort Smith. Ak. (008) 

4/11; 

12 

JuncticHi, Tx. (012) 

4/11; 

09 

Monett, Mo. (349) 

4/11; 

06 

Oklahoma City, Ok. (353) 

4/11; 

4/11; 

00 

06 

Albuquerque, NM. (365) 

4/10: 

12 

Salem, 11. (433) 

4/11; 

12 

Dodge City, Ks. (451) 

4/11: 

00 
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AVE*:3ESAM£ I Sounding Data 
of Unquestionable Validity 


Presented at 25-«ib Intervals 
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